High resolution mass spectral (HRMS) data were obtained on a Thermo Scientific LTQ Orbitrap XL by the EPSRC UK National Mass Spectrometry Facility at Swansea University or on a Waters MALDI-TOF mx in Cardiff University.
Infrared spectra were recorded on a Shimadzu IR-Affinity-1S FTIR spectrometer. Peaks of medium or higher intensity are reported.
Melting points were measured using a Gallenkamp apparatus and are reported uncorrected.
The ball mill used was an InSolidoTech IST500 mixer mill. Unless otherwise stated, mechanochemical reactions were performed in 14 mL stainless steel jars with one stainless steel ball of mass 4 g at a milling frequency of 30 Hz.
All chemicals were obtained from commercial sources and used without further purification unless stated otherwise.
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General Procedure for mechanochemical reactions Liquid Assisted Grinding (LAG) Screen
2,2-difluoro-1,3-diphenylpropane-1,3-dione (0.065 g, 0.25 mmol.), diphenyl disulfide (0.055 g, 0.25 mmol.), cesium carbonate (0.244 g, 0.75 mmol.) and the liquid additive were added to a 14 mL stainless steel jar and a ball added. The mixture was milled for one hour and the resulting mixture transferred into a flask by manually removing the material with a spatula and washing with ethyl acetate (approximately 40 mL). The insoluble material was removed by gravity filtration. α,α,α-trifluorotoluene (0.020 mL, 0.16 mmol) was added as a standard and
19
F NMR was taken of the crude mixture to determine the yields of different products.
Optimized conditions for synthesis of (3a). General procedure 1 (GP1).
2,2-difluoro-1,3-diphenylpropane-1,3-dione (0.065 g, 0.25 mmol.), cesium carbonate (0.244 g, 0.75 mmol), diphenyl disulfide (0.055 g, 0.25 mmol) and DMSO (0.050 mL) were added to a 14 mL stainless steel jar and charged with one stainless steel ball (10 mm, 4.1 g). The reaction mixture was milled at 30 Hz for one hour. The resulting mixture was transferred into a flask by manually removing the material with a spatula and washing with ethyl acetate (approximately 40 mL). The insoluble material was removed by gravity filtration. α,α,α-trifluorotoluene (0.020 mL, 0.16 mmol) was added as a NMR standard and
F NMR was taken of the crude reaction mixture and the yield determined to be 62%. The mixture was then added to a separating funnel with distilled water (40 mL). The aqueous layer was extracted with ethyl acetate (2 x 40 mL), the organic layers combined, washed with brine (50 mL), dried (MgSO4), and the solvent removed under reduced pressure to yield the crude product. This material was purified by flash column chromatography with gradient elution (0 -10% ethyl acetate in petroleum ether) to yield the product as a colourless oil (0.038 g, 0.14 mmol., 56%). 
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Optimized conditions for synthesis of (2). General Procedure 2 (GP2) F NMR was taken of the crude reaction mixture. In all cases the only peak observed was due to the starting material. 
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Effect of time on yield for LAG reaction
The reactions were run as in GP1 but for different times. 
Time
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Effect of time on yield for neat grinding reaction
The reactions were run as in GP2 but for different times. 
Time / hours
Effect of quantity of DMSO on LAG reaction
The reactions were run as in GP1 but for 10 minutes with different added quantities of DMSO. 
DMSO added / μL
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Solution comparison for different times
2,2-difluoro-1,3-diphenylpropane-1,3-dione (0.520 g, 2 mmol.), cesium carbonate (1.952 g, 6 mmol), diphenyl disulfide (0.440 g, 2 mmol) and DMSO (10 mL) were added to a flask, which was stirred at room temperature. α,α,α-trifluorotoluene (0.160 mL, 1.3 mmol) was added as a NMR standard. After stirring for the desired time, a sample was removed from the reaction mixture and filtered through cotton wool into an NMR tube.
19
F NMR was taken of this mixture and the yields determined. 
Time / min
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Synthesis of Starting materials 2,2-difluoro-1,3-diphenylpropane-1,3-dione (1)
To dibenzoylmethane (5.6 g, 25 mmol.), Selectfluor (17.7 g, 50 mmol.) and sodium carbonate (5.3 g, 50 mmol.) was added acetonitrile (250 mL). This mixture was stirred at room temperature for 72 h. The solvent was removed under reduced pressure, the residue dissolved in water (150 mL) and dichloromethane (150 mL) and transferred to a separating funnel. The layers were separated and the aqueous layer further extracted with dichloromethane (2 x 100 mL), the organic layers combined, dried (MgSO4), filtered and the solvent removed under reduced pressure to yield the crude product. Hot hexane was added until most of the residue was dissolved, with a dark, insoluble impurity remaining. The solution in hot hexane was transferred to another flask and left to cool to room temperature. Colourless crystals of pure product were obtained and collected by vacuum filtration, washing on the filter with hexane to yield the desired product (4.69 g, 18 mmol., 72%). To ethylbenzoylacetate (4.3 mL, 4.77 g, 25 mmol.) was added aqueous sodium hydroxide (1 M, 25 mL) and the mixture stirred at room temperature for 20 hours. The mixture was transferred to a separating funnel and the aqueous layer washed with dichloromethane (3 x 10 mL). The aqueous layer was acidified to pH 1 with HCl (1 M). The precipitate was collected by vacuum filtration, washing on the filter with water to yield benzoylacetic acid (2.545 g, 15.5 mmol., 62%), which was used without further purification.
To benzoylacetic acid (2.545 g, 15.5 mmol.) was added Selectfluor (13.718 g, 38.75 mmol.) and acetonitrile (100 mL). A reflux condenser was fitted and the mixture heated to 60 °C and stirred for 67 hours. The solvent was removed under reduced pressure. Water (50 mL) and dichloromethane (50 mL) were added to the residue and the mixture transferred to a separating funnel. The layers were separated and the aqueous layer further extracted with dichloromethane (2 x 50 mL), the organic layers combined, dried (MgSO4), filtered and the solvent removed under reduced pressure to yield the crude product. This material was further purified by flash column chromatography with gradient elution (0 -10% Ethyl acetate in petroleum ether) to yield the product as a colourless oil (1.146 g, 7.35 mmol., 47%). 
